following was not associated with fMRI activity in the hippocampus but with the caudate nucleus and that speed was noted during route following.
Further evidence is found in Etchamendy and Bohbot's work which confirms that people who spontaneously use spatial memory strategies, previously shown to rely on the hippocampus [3] , also travel shorter distances to targets (evidence of taking a direct path) in a virtual town. Spatial navigators have a stronger performance in the virtual town than response navigators who rely on a series of rigid stimulus -response associations [8] . Further evidence to support the involvement of the hippocampus in taking direct paths comes from a study investigating spatial memory in patients with schizophrenia [9] . Patients with schizophrenia demonstrated poor performance on a wayfinding task, which was associated with decreased grey matter in the right hippocampus. On the other hand, healthy young adult controls who were more successful at completing the task had increased grey matter in the hippocampus. Analogous results were reported in a study of ageing, whereby the volume of the hippocampus correlated with shorter distances to target locations in a virtual town. In summary, travelling straight paths to a target are considered a hallmark of spatial memory and they are found to be dependent on the hippocampus.
On the other hand, Nadel & Hardt [10] have argued that pigeons who take detours and follow highways to travel to their destinations, rather than taking a direct path, do not use cognitive mapping. Nadel and Hardt interpret this finding to mean that pigeons favour the stimulus -response strategy, as opposed to the spatial strategy, because the stimulus-response strategy is less cognitively demanding.
Finally, one might argue that the use of olfactory cues is the mechanism underlying direct paths to waterholes in African savannah elephants. However, as stated by Polansky and colleagues, the lack of seasonal differences in navigational accuracy suggests that olfactory cues, which vary according to the wet and dry seasons, were not the basis for elephant trajectories. In fact, for olfactory cues to be useful, environmental conditions such as dissipation gradients, wind currents and temperature must be relatively stable. Both the human and non-human studies listed above reinforce the conclusion that, in line with popular belief, elephants benefit from the longevity and flexibility of hippocampal-dependent spatial memory.
